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[1] to [7] .
It has been shown (e.g., (Ahuja and Lehman, 1983; Shalit and Steenhuis, 1996) ) that herbicides losses due to fast flow originate from a thin mixing layer at the soil surface of depth mix z . How much is actually lost by fast flow depends on how much is left due to leaching into the underlying soil matrix and due to dissipation until fast flow sets in and on the distribution between soil matrix and the soil pore water.
Assuming sorption equilibrium and a linear sorption isotherm described by the distribution
Accordingly, the total mass at any given time   t M tot in the mixing layer per unit area is given as:
is the volume of the mixing layer, mix z is the depth of this volume and A is an unit area;  and  are the volumetric water content and the bulk density, respectively.
The change in mass in the mixing layer results from the two independent processes dissipation and transport. If dissipation of the compound in solution is a first order process characterized by a rate constant diss k and if we assume perfect mixing and instantaneous equilibrium the rate of change of the total herbicide mass ) (t C in the mixing layer is given as:
Accordingly, the total concentration decreases exponentially with time: 
Eq. simplifies to:
Once fast flow has set in, its generation occurs at the same rate irrespective of the FFI (Eq. ). Accordingly, it takes a constant period of time
to generate a given volume of FFVs once fast flow has set in and the cumulative mass of herbicide that is lost with fast flow is given as:
The only term in Eq. 
This equation corresponds to Eq. Figure 4 in the main text). Schneider et al. (2007) Europe 2005 , European Environment Agency, http://www.eea.europa.eu/data-and-maps/data/biogeographical-regions-europe-2005 and areas without relevant corn production (basically < 0.5% of agricultural land under corn, based on Eurostat cropping statistics) were excluded. 
for more details). Areas under Mediterranean, Boreal and Alpine climates (according to Biogeographical regions of
